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(57) ABSTRACT 

A device for detecting a motional position of an object in 
motion uses a ?rst unit and a second unit Which are commu 

nicably linked With each other. The ?rst unit repeatedly pro 
duces positional information indicative of the motional posi 
tion of the object in response to a change in motional position 
of the object. The change in position is detected by a posi 
tional sensor placed to sense a movement of the object and 
re?ects therein a motion of the object. The positional infor 
mation is pulsed information. The ?rst unit repeatedly trans 
mits produced positional information every time When 
change in motional position of the object reaches a given unit 
quantity of change. The second unit repeatedly calculates 
motional position of the object based on a predetermined 
procedure including repeatedly counting a starting edge of 
positional information transmitted from the ?rst unit. 

25 Claims, 17 Drawing Sheets 
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DEVICE FOR DETECTING POSITIONS OF 
OBJECT 

CROSS REFERENCE TO RELATED 
APPLICATION 

The present application relates to and incorporates by ref 
erence Japanese Patent application No. 2004-374361 ?led on 
Dec. 24, 2004. 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 
The present invention relates to position detecting devices 

for detecting motional positions of objects to be detected and, 
more particularly, to a useful device that is employed in a 
device etc., for detecting a rotational angle (angular position) 
of a crankshaft or other members of, for instance, an on 
vehicle engine. 

2. Related Art 

In the related art, a position detecting device of such a type, 
i.e., more particularly, a device disclosed, for instance, in US. 
Pat. No. 4,233,592 has heretofore been knoWn as a device for 
detecting a rotational angle of a crankshaft of an engine. With 
such a device, a gear type rotor, mounted on and rotatable 
With the crankshaft, has one area formed With a notched 
portion, Which is detected by a rotary angular sensor disposed 
in close proximity to the rotor for detecting a passage of each 
tooth for thereby detecting the notched portion based on 
Which the rotational angle (angular position) of the rotor 
(crankshaft) is detected as a reference on the detected portion. 
The other position detecting device of such a type includes 

a device that is disclosed in, for instance, Japanese Patent No. 
2570442. This device is con?gured in a Way to detect a 
rotational angle of the crankshaft of the engine, described 
above, in conjunction With a rotational angle of a camshaft 
mechanically connected to the crankshaft through a belt or a 
chain or the like. The device includes a sensor, detects the 
presence of a given angular position every time the rotational 
angle of the camshaft lies at the given angular position, and 
discriminate a combustion cylinder of the engine based on 
contrast betWeen detection output of the sensor and a refer 
ence angle of the crankshaft. 

Either Way With these devices, the rotational angle of the 
crankshaft or camshaft is detected in such a Way to alloW 
detected angle information to be provided to operational con 
trol of the engine, by Which operations are executed to main 
tain appropriate controls of a fuel injection timing and an 
ignition timing or the like. 
By the Way, in recent years, attempts have heretofore been 

made to perform control to temporarily stop the engine during 
a halt of a vehicle When Waiting for the tra?ic light to change 
With a vieW to improving fuel consumption and reducing 
exhaust emissions. HoWever, during stopping operations of 
the engine, rapid drop or unstable status usually tend to occur 
on a rotational speed of the crankshaft, resulting in deterio 
ration in reliability of angle information, mentioned above, 
Which is detected under such defective circumstances. That 
is, a dif?culty is encountered in properly detecting even the 
notched portion, playing a role as a reference of angle infor 
mation, of the rotor, resulting in an increase in probability of 
causing defects Wherein the presence of the notched portion is 
detected at a rotational angle (angular position) in the absence 
of the notched portion. Also, such control undergoes defects 
Wherein during restart of the engine, angle information can 
not be provided for operational control of the engine unless 
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2 
the notched portion of the rotor is detected, suffering inevi 
table deteriorations in startability or degradation in emis 
sions. 

Also, not only the device, con?gured to detect the rota 
tional angle of the detection object including the crankshaft or 
the camshaft (that is exactly a rotor mounted on each of the 
shafts), but also the device, associated With a detection object 
provided With a speci?ed reference position to alloW the 
reference position to be detected for deriving a motional 
position, undergo actual situations generally common to each 
other. That is, under circumstances Where a dif?culty is 
encountered in detecting the reference position due to the 
occurrence of unstable status in the motion speed of the 
detection object or a halt of the detection object in motion, 
inevitable deterioration occurs in reliability related to rel 
evant positional information. 

SUMMARY OF THE INVENTION 

The present invention has been completed With the above 
actual situations in mind and has an object to provide a posi 
tion detecting device that is able to accurately obtain a 
motional position With high reliability regardless of behavior 
of a detection object. 

To achieve the above object, a ?rst aspect of the present 
invention provides a position detecting device comprising a 
positional information transmitter operative to create posi 
tional information of a detection object depending on posi 
tional variation resulting from motion of the detection object 
detected by a position sensor and transmit resulting positional 
information on a leading role every time the positional varia 
tion of the detection object reaches a given unit quantity and 
a motional position computing section playing a role as a 
slave device to receive transmitted positional information and 
count starting edges of the positional information to derive a 
motional position of the detection object. 

With such a structure playing a role as the position detect 
ing device, a communication system is comprised of a master 
device, composed of a positional information transmitter, and 
a slave device, composed of the motional position computing 
section, and resulting positional information, created by the 
positional information transmitter, of the detection object is 
basically transmitted to the motional position computing sec 
tion Without suffering restriction in a status of the motional 
position computing section. 

That is, no need arises for the motional position computing 
section to directly monitor behavior of the detection object 
and the motional position computing section receives posi 
tional information transmitted from the positional informa 
tion transmitter to detect a starting edge thereof While count 
ing detected starting edges to recogniZe a motional position of 
the detection object. Also, the motional position computing 
section counts only the starting edges of positional informa 
tion for obtaining the motional position of the detection 
object Without reading the content of transmitted positional 
information in each case, resulting in a capability of obtaining 
the motional position of the detection object Without delay in 
response at a timing substantially in synchronism With posi 
tional variation for each given unit quantity of the detection 
object. Further, the positional information transmitter is able 
to create positional information even if the detection object 
remains halted as far as the positional information transmitter 
per se remains operative. 
The motional position computing section is able to make 

judgment, in response to the absence of variation in a value 
being counted, that the detection object is halted at a motional 
position corresponding to the resulting count value. Upon 
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restart in motion of the detection object, the positional infor 
mation transmitter immediately creates relevant positional 
information, Which in turn is transmitted, and the motional 
position computing section synchronizes With such operation 
and restarts counting operation in a mode continuing from a 
preceding count value. In that sense, With the structure of the 
position detecting device, the motional position of the detec 
tion object is detected With high reliability. 

That is, even if the position detecting device plays a role as 
a device, operative to perform control so as to temporarily 
stop the engine during the halt of the vehicle When Waiting for 
the tra?ic lights to change as described above, Which detects 
the rotational angle (angular position) of the crankshaft or the 
like of the engine, the rotational angle can be properly 
detected at all times regardless of behavior of the crankshaft 
corresponding to the detection object. 

In such a case, as attained by the present invention de?ned 
in a second aspect, the positional information transmitter is 
con?gured to create positional information as absolute posi 
tional information and the motional position computing sec 
tion is con?gured to correct the motional position of the 
detection object, derived upon counting the starting edges of 
positional information, depending on absolute positional 
information transmitted from the positional information 
transmitter. This results in a further increase in detection 
accuracy and reliability in detecting the motional position of 
the detection object mentioned above. That is, detection accu 
racy can be adequately enhanced in detecting the motional 
position of the detection object, obtained from the motional 
position computing section during counting operation 
thereof, as far as no disturbance occurs in the communication 

system, set forth above, and if positional information, created 
by the positional information transmitter, is involved in such 
absolute positional information, such positional information 
can be corrected upon reading thereof even in the occurrence 
of deviations of some kind in the counting operation men 
tioned above. Accordingly, the motional position computing 
section, con?gured in such a structure to correct the count 
value, depending on relevant positional information as the 
need arises or at ?xed intervals, naturally results in further 
improvements in detection accuracy and reliability in detect 
ing the motional position of the detection object. 
More particularly, in executing the correction, as attained 

by the present invention de?ned in a third aspect, absolute 
positional information of the detection object, transmitted 
from the positional information transmitter, is read in each 
time the motional position of the detection object, obtained by 
the motional position computing section, reaches a value 
corresponding to a given momentum of the detection object. 
Then, comparison is made betWeen a value, represented by 
absolute positional information, and such a reached value and 
if a difference exists betWeen these values, it is preferable to 
correct a value of the resulting motional position, based on a 
value of read-in absolute positional information at a subse 
quent count timing, in vieW of addressing the issue of devia 
tion occurring in the counting operation on an early stage. 
Incidentally, under circumstances Where the motional posi 
tion of the detection object, derived from the motional posi 
tion computing section, is provided for control or some kind 
such as, for instance, engine control mentioned above and the 
momentum of the detection object, assigned to be an indicator 
in performing such control, is preliminarily Well-established, 
that is, for instance, When in performing engine control, the 
operation is executed to perform control determined for reso 
lution in “10° CA” increments With an indicator of “10° CA 
(Crankshaft Angle)”, a value, corresponding to a given 
momentum of the detection object, representing a timing at 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
Which absolute positional position of the detection object to 
be transmitted is read in and the above-described comparison 
is made is set to a value preceding a value of momentum of the 
detection object, assigned to be the indicator, that is, a value 
of, for instance, resolution in “9° CA” increments in the 
example mentioned above. This alloWs the above-described 
correction to be executed each time the momentum of the 
detection object reaches the momentum assigned to be the 
indicator in relevant control, resulting in a capability of per 
forming control With appropriately ensured accuracy. 

Moreover, as attained by the present invention de?ned in a 
forth aspect, With the position detection device de?ned in of 
the ?rst aspect, the positional information transmitter is con 
?gured to transmit resulting positional information to the 
motional position computing section in serial communication 
in synchronism With a clock signal and the motional position 
computing section is con?gured to detect starting edges of 
those positional information based on initial edges of clock 
signals received in synchronism With respective positional 
information. This provides an ease of transmitting positional 
information mentioned above, causing the motional position 
computing section to detect the starting edges of positional 
information and reading in such positional information. 

Additionally, in such a case, as attained by the present 
invention de?ned in a ?fth aspect, the positional information 
transmitter may also be effective to operate such that the 
loWer the motional speed of the detection object, the ?ner Will 
be the subdivision, that is, the higher Will be the resolution, to 
be made of a value representing a given unit quantity of 
positional variation of the detection object. Thus, by creating 
positional information With resolution varying such that the 
loWer the motional speed of the detection object, the higher 
Will be the resolution, control may be possibly performed 
With high angular accuracy at a loW speed in rotational speeds 
even When, for instance, performing engine control as set 
forth above, While making it possible to achieve reduction in 
operation loads at a high speed in the rotational speeds. 

Also, in such a case, more particularly, as attained by the 
present invention de?ned in a sixth aspect, the positional 
information transmitter may execute the operation in a Way to 
create positional information With resolution represented by a 
given unit quantity of positional variation of the detection 
object to be assigned as a timing at Which the transmission is 
performed, upon Which information representing the given 
unit quantity, indicative of information representing the reso 
lution, is added to resulting positional information for trans 
mission to the motional position computing section. This 
provides a capability even for the motional position comput 
ing section to accurately grasp altered resolution representing 
such positional information. 

In addition, as attained by the present invention de?ned in 
a seventh aspect, With the positional information transmitter 
de?ned in the forth aspect, the positional information trans 
mitter is con?gured to detect a motional halt of the detection 
object in response to the absence of positional variation 
equivalent to the given unit quantity of the detection object 
even When a ?rst time internal has elapsed after positional 
information has been created and subsequently alloW the 
operation to shift from positional synchronizing communica 
tion, synchronizing With positional variation of the detection 
object, to time synchronizing communication, synchronizing 
With time, until positional variation equivalent to the given 
unit quantity is detected from the detection object. Also, the 
motional position computing section is con?gured to inter 
rupt the counting operation during a period in Which the 
operation is shifted to time synchronizing communication. 








































